A sizeable literature has shown that perception of prosodic elements bolsters speech comprehension across developmental stages; recent work also suggests that variance in musical aptitude predicts individual differences in prosody perception in adults. The current study investigates brain and behavioral methods of assessing prosody perception and tests the relationship with musical rhythm perception in 35 school-aged children (age range: 5;5 to 8;0 years, M = 6;7 years, SD = 10 months; 18 females). We applied stimulus reconstruction, a technique for analyzing EEG data by fitting a temporal response function that maps the neural response back to the sensory stimulus. In doing so, we obtain a measure of neural encoding of the speech envelope in passive listening to continuous narratives. We also present a behavioral prosody assessment that requires holistic judgments of filtered speech. The results from these typically developing children revealed that individual differences in stimulus reconstruction in the delta band, indexing neural synchrony to the speech envelope, are significantly related to individual differences in behavioral measurement of prosody perception. In addition, both of these measures are moderately to strongly correlated with musical rhythm perception skills.
Introduction
Children develop linguistic abilities as they build their repertoire of lexical content, syntactic structures, speech sounds, and segmentation (Bowerman, 1982; Guasti, 2017) . Prosody is a suprasegmental feature that ties together these other aspects of language by using fundamental frequency, intensity, and duration to convey linguistic and emotional meaning (Crystal, 1979) . Prosody perception is necessary to understand a spoken utterance, especially to appreciate the intricacies of a language. Diverse populations of children with communication disorders such as specific language impairment (Cumming et al., 2015) , dyslexia (Goswami et al., 2010) , autism Grossman et al., 2010) , and hearing impairment (Peng et al., 2008; Chin et al., 2012) struggle with the prosodic elements of speech.
Prosody captures the rhythm of speech, and the stress patterns within that rhythm, which provide emphasis and redundancy that facilitate understanding of the spoken message (Kunert and Jongman, 2017; Dahan et al., 2002; Pitt and Samuel, 1990) .
Metrical qualities in words are automatically generated during speech perception (Magne et al., 2016) , and listeners use the meter of speech to segment the acoustic signal into meaningful linguistic units (Marie et al., 2011) . Meter is the predictable beat or metrical quality of speech (see Port, 2003) . Additionally, speakers use dynamic pitch contours (Liu et al., 2015) and intonational phrase boundaries (Watson and Gibson, 2005) to provide useful parsing information to the listener.
Given that prosody has overlapping features with musical structure, Hausen et al. (2013) and Morrill et al. (2015) investigated individual differences of speech and music perception in typically developed, healthy adults. Their assessments included music perception tests where participants indicate temporal or pitch incongruities in a melody, and speech prosody perception tests for discriminating syllabic stress patterns. Both studies found an association between performance on the prosody and musical tasks, indicating that language and music processing may share similar cognitive operations.
These shared neural networks may be extracting similar cues from both language and music, such as variations in loudness, pitch, and rhythm (Thompson et al., 2003) .
Moreover, there is face validity to the notion that prosodic aspects of music and speech share neural mechanisms and substrates (see Zatorre, Belin & Penhune, 2002) , but the nature and extent of neural "sharing" between these domians remains underspecified (Farbood et al 2015) .
Recent electrophysiology studies have illuminated the potential ways that linguistic processing shares neural resources with music cognition (Patel, 2012; Patel, 2014) . As an example, Marie et al (2011) reported that musicians are more sensitive to changes in the temporal structures of speech than nonmusicians. Gordon et al. (2011) found that neural responses are heightened when linguistic stress and musical meter are temporally aligned in song. Similarly, Schön et al. (2004) examined event-related potentials (ERPs) in response to both linguistic and musical phrases where the pitch of the final word or note was either congruous or incongruous with the phrase. They found that musicians detect variations of pitch in both melodic and linguistic prosody better than nonmusicians. This paradigm has been replicated in child musicians, who are also more sensitive to changes in linguistic and musical pitch than nonmusician children (Magne et al., 2006) .
Neural activity has been shown to synchronize to the periodic qualities of the incoming stimulus (e.g., Power et al., 2012) . Oscillations of the auditory cortex activity reset their phase to the speech rhythm, which supports speech comprehension (Giraud and Poeppel, 2012) . An electrophysiology method known as stimulus reconstruction has been used to study how the spectro-temporal features of speech are encoded in the brain (Mesgarani et al., 2009 ). This method uses backward modeling to reconstruct an estimate of the speech signal based on the cortical response, and the accuracy of the estimation can be used to infer how well the speech signal was encoded (Crosse et al., 2016; Haufe et al., 2014) . That is, the neural signal is used to mathematically reconstruct the speech signal and the accuracy of the reconstruction can be evaluated mathematically (e.g., Farahani et al., 2017) . Neural encoding of the speech envelope in particular has been examined in listening to competing speakers (Broderick et al., 2018; O'Sullivan et al., 2015) , listening to speech in noise (Lee and Cho, 2016; Ding and Simon, 2013) , and audiovisual congruency (Crosse et al., 2015; Park et al., 2016) .
A benefit of using a stimulus reconstruction approach is that it incorporates tracking oscillations over time, which is useful when analyzing sequential, prosodic data (Farahani et al 2017) . Many neurophysiology studies have focused on important timelocked events in the speech or musical signal, which provides neural responses at one moment in time (e.g., Marie et al., 2011; Magne et al., 2006) . The advantage of stimulus reconstruction is the utilization of continuous brain responses, which can be informative to the suprasegmental nature of prosody and metrical stimuli. This facilitates the neural analysis of inputs with a longer duration, with complex prosodic elements, such as entire stories, which is an excellent means for studying constructive cognitive stimulation in children (Hutton et al., 2017) . Importantly, this analytic approach allows for tracking neural entrainment to the entire time course of storytelling (Ding and Simon, 2013; O'Sullivan et al., 2015; Broderick et al., 2018) . Another benefit of a stimulus reconstruction approach is that neural responses may be interpreted with a single presentation of stimuli (Lalor and Foxe, 2010) , rather than having to aggregate multiple and numerous repetitions as is required in traditional ERP studies.
The goal of the current study was to investigate a stimulus reconstruction approach and a behavioral approach for assessing prosody perception in school-aged children and to test these approaches on musical rhythm perception skills in these children. First, we aimed to test the feasibility of a stimulus reconstruction method as a measure of neural encoding of syllable structure at the speech envelope level using passive EEG recording, which is a noninvasive method that does not require an overt behavioral response. If feasible, this approach can be applicable to young children, and potentially, to children with disabilities who may not provide reliable behavioral responses, but could participate in passive listening tasks (see Yoder et al 2006) . Second, we propose a new behavioral prosody assessment for school-aged children that is especially relevant for illuminating potential relationships between prosody, language and music. Third, we test the hypothesis that individual differences in neural entrainment obtained with the stimulus reconstruction method are related to individual differences in behavioral measurement of prosody and musical rhythm perception skills.
Methods

Participants
Thirty-five healthy children (age range: 5;5 to 8;0 years, M = 6;7 years, SD = 10 months; 18 females) participated in this study (part of a larger study on rhythm and language development) and were included in the analyses presented here. All participants and their parents gave verbal assent and written informed consent respectively in accordance with the approved protocol of the Vanderbilt Institutional Review Board.
Parents reported no deficits in the participants' cognitive, motor, emotional, sensory, or language development. As can be seen in Table 1 , language abilities of the sample were on the upper end of the typical range (TOLD quotient of 85-115) and nonverbal cognitive (PTONI) scores were above average. Also, maternal education level of the sample averaged college graduate level and all completed high school and at least two years of post secondary education. Hearing screenings confirmed all participants had normal
hearing. An additional six children participated but were excluded for the following reasons: two were excluded due to incomplete testing, three failed to comply with behavioral task instructions, and one was excluded due to technical difficulties during testing. Study data were managed and stored using REDCap electronic data capture tools (Harris et al., 2009) . 
Prosody Matching
Participants completed a Prosody Matching task, which was adapted for children in this study using stimuli from Soman (2016), based on the receptive prosody task used in Wood and Terrell (1998) . The Prosody Matching task is structured as a game, where participants choose which astronaut an alien is repeating in a copycat game ( Figure 1 ).
Participants heard two unfiltered utterances followed by an utterance that was low-pass filtered at 400Hz. A forced-choice minimal pairs ABX design was used: for each trial, one sentence was a statement, and the other was one of three conditions that modified the original statement: a short statement, a statement with alternative pausing, or a statement with question intonation. Examples of stimuli are provided below. A total of 24 trials were presented in random order, and each condition had 8 items.
Statement: "The man is cooking hamburgers on the grill." Conditions: a.) Short statement: "The man is cooking hamburgers." b.) Alternative pausing: "The man is cooking // hamburgers on the grill." c.) Question intonation: "The man is cooking hamburgers on the grill?" Figure 1 . Prosody Matching assessment. For each trial, two stimulus utterances were presented (astronauts), followed by one of those utterances with a 400 Hz low-pass filter (alien). Participants were tasked with determining which astronaut the alien imitated.
There were a number of prosody tasks commonly administered in the literature that we considered but did not select for this study. Tests reviewed included the Tennessee Test of Rhythm and Intonation Patterns (T-TRIP), described in Koike & Asp (1981) . The T-TRIP is an expressive task, where children repeat the syllable "ma" with varied intonation and rhythmic patterns, intended for use in children under 6 years of age.
Another was the DEEdee task (adapted for children as described in Whalley & Hansen, 2006) , a test of single-word stress patterns, and has previously been used with children over age 9. Neither the DEEdee task nor the T-TRIP included the target age range of 5 to 7 years for this study, and both tasks used non-word syllables rather than naturalistic sentence-level speech stimuli. The PEPS-C (Peppe & McCann, 2003) , is a comprehensive prosody test for children aged 4 and over with both expressive and receptive tasks, but takes approximately 45 minutes to administer. Moreover, we judged that the Prosody Matching task best suited the goals of this study.
Musical rhythm
Participants completed two musical rhythm tasks: the children's version of the Beat-Based Advantage (BBA) and the Primary Measures of Music Audiation (PMMA), with assessment procedures identical to those described in Gordon et al. (2015) and used previously in our lab. The children's BBA (also used by Wieland et al, 2015) is a computer-based test that uses simple and complex rhythm sequences, based on the original adult version of the test developed by Grahn and Brett (2009) . For each trial, children heard two successive presentations of a standard rhythm and then judged whether a third rhythm was the same or different from the standard. The test was structured as a game using characters that were either 'copycats' or 'different' from each other, and this continued for 28 trials.
The PMMA (Gordon, 1979 ) is a computer-based test, in which children heard two monotonic melodies and judged whether they were the same or different. The test was structured as a game, in which correct answers would help a dog advance to its home, and this continued for the entire set of 40 trials for this task. The mean scores on these two assessments were combined to create a Rhythm Composite Score, which estimates a child's overall perceptual rhythmic acuity.
Electroencephalography
Electroencephalographic ( MA), all data were then band-pass filtered between 0.1 and 50 Hz using a Butterworth filter. Next, the data were cleaned for artifacts using the Artifact Blocking (AB) technique, which was selected for its accuracy in extracting the signal of continuous EEG (Fujioka et al., 2011; Mourad et al., 2007) . For this approach, a 10-second window size was used with a 100-μv threshold. The AB algorithm identifies high-amplitude artifacts that exceed the specified threshold, and applies a smoothing matrix to produce a new clean EEG data matrix without eliminating any channel or trial data (see Fujioka et al., 2011) . After artifact blocking, the data were epoched into 73 continuous segments, and then downsampled to 62.5 Hz. Finally, the data were filtered to the delta waveband (1-4
Hz) since we were primarily interested in cortical activity entraining to the syllable rate of speech (Greenberg et al., 2003) .
Stimulus reconstruction
The speech signal parameter selected for this study was the speech amplitude envelope, since we are primarily interested in tracking speech rhythm sensitivity (Rosen, 1992) . The stimulus envelope was generated using a Hilbert transform and downsampled to 62.5 Hz, as performed previously for relating stimulus to EEG data (e.g., Crosse et al., 2015) .
To determine the accuracy with which cortical activity entrained to the speech envelope, we used stimulus reconstruction (Crosse et al., 2015; Di Liberto et al., 2015) .
In accord with this approach, a reconstruction filter was applied to the EEG response at all electrodes simultaneously, and a leave-one-out cross-validation was performed to estimate the stimulus envelope. An envelope synchrony index was then calculated with a Pearson r correlation coefficient between the original speech envelope and the reconstructed envelope ( Figure 2 ). This analysis was performed in MATLAB, using the mTRF Toolbox developed by Crosse et al. (2016) .
Figure 2.
Stimulus reconstruction analysis. An auditory speech signal (blue) is presented while recording EEG response. The EEG signal is processed through a reconstruction filter (mTRF toolbox; Crosse et al., 2016) , which attempts to decode the auditory stimulus (pink). The original stimulus and the reconstructed stimulus are compared with a Pearson r coefficient, which we label Envelope Synchrony Index (ESI).
Nonverbal intelligence
In measuring our planned correlations, we considered IQ as a potential factor that may influence stimulus reconstruction values or behavioral scores. We used the Primary Test of Nonverbal Intelligence (PTONI; Ehrler and McGhee, 2008) , which requires children to determine which picture does not belong in a series of pictures. The PTONI standard score was used as a control factor in the partial correlations below (Cohen et al 2003) .
Results
Prosody Matching
Responses on the Prosody Matching task were subjected to a signal detection theory analysis, (Macmillan & Creelman, 2005) . Hit rate (HR) and false alarm rate (FAR) were used to calculate d' (a measure of discrimination ability; z(HR) -z(FAR)). d' = 0 values correspond to chance performance, and larger values correspond to increasingly better performance. In the d' calculation, hits were classified as correct responses whereas false alarms were classified as incorrect responses to target utterances. Figure 3 displays average scores across conditions. Planned comparison paired t-tests revealed a significant difference between short statements (M = 2.31, SD = 0.46) and question intonation (M = 1.87, SD = 0.77; t(34) = 2.855, p < 0.01), as well as alternative pausing (M =.83, SD = 1.10; t(34) = 7.21, p < 0.001). There also was a significant difference between question intonation and alternative pausing (t(34) = 4.51, p < 0.001). 
Stimulus reconstruction
Envelope synchrony index (ESI) values were generated from Pearson r correlation coefficients between original and reconstructed speech envelopes for each of 73 auditory stimuli. All trials were averaged to calculate an overall score for each participant, referred to as reconstruction accuracy in previous studies (e.g., Crosse et al., 2015) . Figure 4 displays these average values in histograms, showing a near normal distribution of scores across participants and sentences.
Additionally, we tested the reconstruction analysis on one thousand false stimulus envelopes, which were random permutations of the original envelopes. This quantifies the validity of stimulus reconstruction by comparing the accuracy of reconstructing a legitimate temporal envelope against randomly shuffled versions of that envelope (see Crosse et al., 2015 Crosse et al., , 2016 . A paired samples t-test revealed that ESI was significantly stronger for actual speech envelopes than for shuffled counterfeits (t(34) = 32.450, p < 0.001; Figure 4C ). All participants showed reasonable reconstructions with variations in accuracy across participants. To demonstrate this, Figure 5A shows two reconstructions of a single trial, wherein subject 1 demonstrates a concordant reconstruction and subject 2 demonstrates a weaker reconstruction. The aim of stimulus reconstruction is to generate a model of the multivariate EEG that accurately estimates the observed univariate speech envelope (Crosse et al., 2016) . In doing so, the EEG channels are weighted across the scalp based on the magnitude of contribution to the reconstruction. Figure 5B shows topographical plots of weights averaged between time lags 224 and 256 ms for all trials, which is the time range at which weighting had maximal global field power (GFP). Note that subject 1 shows more concentrated positive activity in the central and left temporal regions, whereas subject 2 shows weaker activity in those regions. 
Musical rhythm scores
Musical rhythm composite scores (M = 70.46, SD = 9.67) were computed by averaging the overall proportion correct on the BBA and PMMA. PMMA accuracy had a mean score of 0.724 with a range of 0.525 to 0.925. BBA accuracy was converted to a dprime measure with a mean of 1.08 and a range of -0.62 to 2.73, demonstrating that performance was greater than chance.
Correlations
Pearson r correlation coefficients showed a significant positive correlation between ESI and speech rhythm discrimination (d' scores) of the Prosody Matching task (r(33) = 0.63, p < 0.001; Figure 6A ). There was also a significant positive correlation between ESI and musical rhythm composite scores (r(33) = 0.39, p < 0.02; Figure 6B ).
Additionally, the Prosody Matching scores were positively correlated with musical rhythm composite scores (r(33) = 0.64, p < 0.001; Figure 6C ). Table 2 outlines these correlation values. In order to rule out general cognitive ability and age as alternative explanations for the above correlations, partial correlations were computed while controlling for nonverbal IQ (PTONI scores) and age separately. Significant positive partial correlations remained when controlled for intelligence and age (Table 2) . 
Discussion
The current study aimed to test the feasibility of stimulus reconstruction (Crosse et al., 2015) and Prosody Matching (Soman, 2016) as measures of prosody perception in typically developing school-aged children. We found a significant positive correlation between these two measures, indicating an association between speech envelope encoding and speech prosody perception. Performance on these tasks was also correlated with accuracy on musical rhythm perception assessments, providing additional evidence for a relationship between cognitive processing of prosody and musical rhythm (Hausen et al., 2013; Morrill et al., 2015) . The results indicate that these methods can be employed to assess neural tracking of the speech envelope during listening of ecological stories in young school-aged children and to validate such a paradigm in relation to a behavioral assessment of prosody. The three key elements of the study-new measures of prosody perception, ecological and statistical validity of prosody matching, and the validity of stimulus reconstruction in children-are discussed in detail below. 
Correlations tested
Zero-order correlations
Partial correlations controlling non-verbal IQ
Novel measures of prosody perception
Prosody, by definition, integrates various segmental features of speech-lexical, semantic, syntactic, etc. Therefore, utilizing naturalistic complete utterances is quite informative for the study of cognitive and brain mechanisms underlying prosody perception (Ding and Simon, 2013; Kubanek et al., 2013; O'Sullivan et al., 2015; Broderick et al., 2018) . However, the complex nature of naturalistic stimuli has heretofore been problematic in analyzing neural activation in studies of music and speech. Both of the novel measures in this paper utilize these ecological approaches.
Prosody Matching presents complete sentences and tasks the listener with distinguishing prosodic cues between sentences. Stimulus reconstruction estimates the speech amplitude envelope from the neural response using backward modeling and thus tests the coreferencing of the acoustic and neural signatures (Crosse et al., 2016; Di Liberto et al., 2015) . The results of this study indicate that a) the approach is feasible and yields interpretable results, and that b) the correlation between these variables suggests a latent prosodic structure. Broderick et al. (2018) argue that stimulus reconstruction may be responding to some aspect of semantic cueing, but the Prosody Matching task removes semantic cues, which makes us hypothesize that these measures are correlated based on underlying prosodic mechanisms rather than semantic cues.
Pitch peak timing and syllable alignment are crucial ingredients in a natural prosodic contour (Shattuck-Hufnagel et al., 1994; Watson et al., 2008) , and these can be deciphered in the Prosody Matching task despite the filtered transformation of the audio.
To meet this challenge, other researchers have devised prosody tests that use multisyllabic nonsense words, where the pitch emphasis can be resynthesized to create variable prosodic contours (Dilley and Heffner, 2013; Morrill et al., 2015) . Those paradigms allow one to algorithmically control prosodic changes, which are certainly attractive, although less representative of natural English speech. The Prosody Matching task herein is based on natural utterances, which we view as an an important supplement to synthetic methods because "real world" stimuli are utilized. Similarly, the stimulus reconstruction approach incorporates continuous natural speech without digitally altering the speech stimuli, which facilitates analysis of prosody in its intended environment.
Prosody Matching
The different sentence conditions in the Prosody Matching Task allow for a holistic measurement of prosodic perception based on sensitivity to integrated durational, rhythmic, and intonational cues (as in natural listening conditions). Our results indicate that children are sensitive to both durational and intonational prosodic cues and are able to use these cues to match filtered and unfiltered utterances, replicating the pattern of results found with this task in older children (Soman, 2016) . Performance on the alternative pausing trials was poorer than on the other conditions, which may suggest that children are not as sensitive to variations in pause boundaries compared to durational and intonational cues. Goswami et al. (2010) indicate that reduced sensitivity to prosodic cues could affect phonological development, but, of course, the participants herein did not display disruptions in phonological development. At least from a theoretical point of view, prosodic elements during a continuous speech stream can play a role in the development (and comprehension) of grammar, pragmatics, and emotional affect of speech, as well (Wells and Peppé, 2003) . It has long been reported that sensitivity to prosodic cues may predict broader linguistic abilities, such as reading skills (Wood and Terrell, 1998) , that often continue into adulthood (Leong and Goswami, 2014 ). Further work is needed to investigate the implications of Prosody Matching performance and its place in making clinical predictions.
Envelope reconstruction
Because the speech amplitude envelope captures suprasegmental features (intensity, timing, phrase boundaries), the accuracy with which the envelope can be reconstructed from EEG data (Ding and Simon, 2013 ) provides a measure of prosody perception. Our data suggest that reconstruction is feasible in children using the delta frequency band (1-4 Hz), which integrates the timescales of sentences, words, and syllables (Crosse et al., 2016; Ding et al., 2016 Ding et al., , 2017 . This complements several studies that show strong speech envelope tracking in low-frequency neural data in adults (Luo et al., 2010; Crosse et al., 2015) .
There are a number of methodological considerations when conducting this type of experimentation. First, it is important to bear in mind that EEG stimulus reconstruction approaches do not sample the neural signal specific to the auditory cortex; the data captured include the entire scalp, as well as visual activity that may be correlated with the acoustic envelope (Luo et al, 2010; Crosse et al., 2015) . Note that it is possible to select a
given number of electrodes to analyze in the hopes of isolating the auditory cortex (as in Di Liberto et al., 2015) , but we elected to use the entire scalp due to the novelty of the approach in children and due to the longstanding and ongoing debate about the extent to which a subset of electrodes can localize the auditory cortex in EEG (Coffey, Musacchia & Zatorre, 2017) . The findings here are in accord with other work regarding cortical stimulus reconstruction (e.g., Crosse et al., 2016b; Ding & Simon, 2013) , and provide complementary support to work regarding subcortical networks in speech perception (e.g.
Woodruff Carr et al., 2014 Carr et al., , 2016 .
It is well known that envelope tracking may be compromised when accompanied by an incongruent visual stimulus (Crosse et al., 2015) . In the current study, children listened to stories while watching a silent movie of animated moving shapes. The visual stimulus was selected for its minimal entertainment value, but it is nonetheless possible that the speaker's voice became less relevant when paired with the video. When two distinct stimuli are presented simultaneously, attentional resources become divided, which has been shown to affect speech tracking Ding and Simon, 2013) . Crosse et al. (2015) found that reconstructions are strongest when audio and visual information are congruent. It may be the case that synchronized audiovisual speech enhances envelope tracking in the auditory cortex (Peelle and Sommers, 2015; Schroeder et al., 2008) . Future iterations of this work may consider using a video of the speaker or playing audio only; however, these may present data collection challenges depending on what the children can tolerate. On the other hand, because the stimulus stories are much more naturalistic (and presumably engaging) than nonsense syllables, perhaps an auditory-only condition will yield interpretable data.
Envelope synchrony likely reflects the intelligibility of and attentiveness to speech (Broderick et al., 2018; Ding and Simon, 2013) . The current stimuli were clearly intelligible audio recordings, but children were not tested on comprehension of the stories and thus the degree to which each child attended to the auditory stimuli is unknown. We elected to use passive listening to test whether the envelope can be decoded from EEG data despite attention, which supports previous claims of the stimulus stream being automatically processed and constantly monitored (Skoe and Kraus, 2010) . However, we acknowledge that Envelope Synchrony would likely improve with active listening . Future work with children may probe the attention or comprehension aspects, which could be highly relevant for literacy development. On the other hand, exploration of linguistically relevant passive listening paradigms holds potential for assessing envelope synchrony in younger, pre-verbal children and children with neurodevelopmental disorders, and the results of this study are a promising step in that direction. In either case, the stimulus reconstruction method may then be a useful tool for further supporting the relationship between acoustic processing and linguistic abilities (as in Abrams et al., 2009 ).
Envelope Synchrony values were correlated with musical rhythm skills, providing a new means of testing for shared neural resources between language and music (Patel, 2012; Patel, 2014) . Sensitivity to rhythmic structures may be a crucial component to language acquisition and development (Cumming et al., 2015) . Previous work has shown that musically inclined children are particularly adept at tracking linguistic prosody (Magne et al., 2006) , and there are similar findings herein. There is preliminary evidence that exposure to music enhances neural plasticity in the language domain (Tierney et al., 2015) and influences the development of selective auditory attention (Strait et al., 2015) .
Future investigations in stimulus reconstruction may explore this connection between music and language in more depth.
Conclusions
We present a holistic approach of measuring prosody perception in school-aged children at the behavioral and neurophysiological levels. The Prosody Matching task demonstrates sensitivity to various speech manipulations, and stimulus reconstruction exhibits speech envelope decoding from low-frequency neural data. Our individual differences data show that neural entrainment predicts performance on the Prosody
Matching and musical rhythm tests, providing additional support for a common sensitivity to speech and musical rhythm. Results support the notion of a domain-general mechanism for cognitive processing of speech and music. The promising feasibility of analysis using the naturalistic measures herein may ultimately facilitate application of these paradigms in clinical populations.
